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Introduction
Let A be a dissipative operator in a Banach space X and let X 0 be a subset of X. In this paper we study the "range" condition ( 
1) R(I-1A)^X Q for
Condition (1) states that given /eX 0 
and A>0 there is a ueD(A) satisfying the equation u -lAuBf. It is also known that under condition (1) (with X 0 -D(A)) A generates a contraction semigroup on D(A) (cf. [5, Theorem I]).
Our first purpose is to discuss sufficient conditions for (1) . In general, the direct verification of (1) is not easy. We shall give some conditions on A which implies condition (1) . Our conditions seem to be weaker than (1) and hence would be easy to check. We note, however, that our conditions are, in fact, equivalent to (1) .
Next, given dissipative operators A and J3, we consider the perturbation problem of Kato type; in which one wants to show ( 
2) R(I-A(A + B))=>X 0 for A>0
if B is small relative to A in a certain sense. Our second purpose is to give conditions on A and B under which A + B satisfies our conditions mentioned above.
From the same point of view, in case X* is uniformly convex, Kato
[8] and Brezis-Pazy [3] gave sufficient conditions for (1), e.g., for every xeD(A) there exist a neighborhood U x of x and a sequence s n | 0 such that (which implies Kato's local ??i-dissipativeness condition); and Kato treated the perturbation problem (2) . In Section 2, we discuss conditions equivalent to condition (1) . We shall treat this problem in the setting where X is a general Banach space and further relax the conditions imposed by Kato and BrezisPazy. Our method is based on a generation theorem essentially due to Takahashi [12] : If for every x e D a (A)
as AiO
holds, then A generates a contraction semigroup on D(A).
In Section 3 we shall treat the perturbation problem (2) and give some perturbation theorems of Kato type in the setting where X is a general Banach space.
Preliminaries
Throughout this paper X denotes a real Banach space with the dual space X* and the bidual space JT**. The norms in these spaces are denoted by || || and the natural pairing between x e X and fe X* is denoted by < x, /> . We write by F the duality mapping of X into X*, that is, F(x) = {/eX*; <x,/> = ||x|| 2 n~] eA, x n -+x and y n -*y, then xeD(A). (We denote by "->" and "-^" strong con-vergence and weak convergence respectively.) Also see [13] Finally, we state a generation theorem of semigroups which is a slight generalization of Theorem III in [12] . The proof of this theorem will be given in the Appendix. 
Theorem. Let

Range conditions
In this section we introduce some range conditions for an operator in X and investigate the relationship among them.
Let C be a subset of X. We say that an operator A in X satisfies condition (R^ (resp. (R 2 )) on C if for each xED a (A), each weC and each M>0 there are a neighborhood U of x and a positive constant K satisfying the following (*) (resp. (**)):
(*) For each ueD a (A)nU with \Au\^M, there are a neighborhood V of u and a positive sequence {8 n } such that <5 n -»0 and for all n and all t?eseg[w, y] n V.
(**) For each ueD a (A)r\U with |^4w|^M and each veC, there is a positive sequence {<5 n } such that (5 n -»0 and
for all n.
Here seg [w, w] denotes the segment from u to w. We also introduce the following condition which is stronger than (R 2 )'. (R 3 ) For each xeD a (A) and each weX there is a positive sequence {S n } such that 5 n -»0 and
for all w.
Theorem 2.1. Le^ A be a closed, dissipative operator in X and C be a convex subset of X including D a (A). Then the following (i) and (ii) are equivalent: (/) R(I-JiA)=>C for all A>0. (ii) A satisfies condition (Rj) on C. In addition, if C is a linear subspace, then (i) and (ii) are equivalent to the following:
(Hi) A satisfies condition (R 2 ) on C. To prove the theorem and the corollary we prepare the following First, assume that (*) holds. Then, setting e n = <5 n /(A -<5 fl ) and v n -(u 4-/yv)/(l + r, n ) and noting that v n e seg [M, w] n V for all sufficiently large n, we have that dist(R(/ -<5 HJ 4), v n )^K6* and hence for all sufficiently large n.
Next, assume that (**) holds and C is a linear subspace. Setting v = )c 1 (u -w) and noting that v e C, we get dist
Thus we see that B satisfies condition (R).
Proof of Theorem 2.1. Let weC be an arbitrary element and A be an arbitrary positive number. Put B = kA -J + w. We first assume (n) in the theorem. By the Theorem in the Section 1 and Lemma 2.4, there exists a contraction semigroup {T(t); ^0} on D(B) such that (2.1)
\BT(t)x\ =lim Ir 1 \\ T(t + h)x-T(t)x\\
HIQ for f^O and xED a (B). Since B + I is dissipative, it can be proved that
\\T(t)x-T(t}y\\^e-f \\x-y\\ for t^Q and x,yeD(B)
(for example, see [10] ). This fact and (2.1) give that . This type of condition has been discussed by Kato [7] , Our main result of this section is as follows.
Theorem 3.2. Assume that A is m-dissipative and that B is dissipative, locally A-bounded with A-bound<i and satisfies local Lipschitz condition (L.I) or (L.2). // at least one of A and B is dissipative in the sense of Browder, then A + B is m-dissipative and D a (A + B) = D a (A).
Remark 3.3. If X is reflexive in Theorem 3.2, then A is almost demi-closed (see Kenmochi [9] and Remark 1.1). Therefore Theorem 3.2 is an extension of Theorem 11.1 in [8] to the case of general Banach spaces.
Lemma 3.4. // B is locally A-bounded with A-bound<l, then
Proof. Let xzD a (A) . Then there exist a sequence {x n }c:D(A) and a constant M such that x n -»x and |||v4x w ||| ^M. Let U be a neighborhood of x satisfying (3.1). Since we may assume that x n eU for all
n, we have \\Bx n \\£K + LM, and hence \\\(A + B)x n \\\M^x n \\\ + \\Bx n \\K + (L+1)M. This shows x<=D a (A + B). Conversely, let xeD a (A + B). Then there exist a sequence {x n }^D(A) and a constant M such that x n -+x and \\\(A + B)x n \\\£M. Also, by (3.1), we have \\\Ax n \\\^\\\(A + B)x n \\\ + \\Bx n \\^M + K + L\\\Ax n \\\. Since L<1, we obtain \\\Ax n \\\ ^(l-L)~l(M + K), so that x 6 D a (A).
Q. E. D.
The local Lipschitz condition (L.I) or (L.2) on B implies a local range condition of A + B on D a (A).
Precisely we have the following lemmas.
Lemma 3.5 8 Suppose that A is m-dissipative and D a (A + B) = D a (A). If B satisfies local Lipschitz condition (L.I), then A + B satisfies condition CR 3 ). Lemma 3.6. Suppose that A is m-dissipative and D a (A + B) = D a (A). If B satisfies local Lipschitz condition (L.2) with L<l/2, then satisfies condition Proof of Lemma 3.5. Let a e D a ( A + B) = D a (A) and weX.
We want to show that a e R(I -e(A + B -w)) for all sufficiently small e > 0. We may assume that w = 0 since (3.2) is true even if B is replaced by B -w. Hence we shall show that there is a 6>Q such that the equation Obviously, a el and I is closed in X by virtue of the lower semicontinuity of \Ax\ in x. Choose a (5>0 so that 6<p/(Kp + \Aa\ + ||5 1 a||) and let e be an arbitrary number in (0, 5). Now let us define an operator G by
Gx = J E (a + sB i x)
for xel with D(G) = Z. In order to show that G has a fixed point, we observe from (3.8) that for any XE! Furthermore, noting that |MGx||| <; || sB l x)\\^\\B i x\\+e' 1 \\a-Gx\\ for any xeZ, we have by (3.9) and (3.10) that for any x e Z. Hence G maps I into itself. Also, G is a strict contraction; in fact, we obtain from (3.8) that
for any x,yel. Hence G has a fixed point zel", that is, z = Gz = ).
Q.E.D. for any x, yeZ, we have by (3.3)
Proof of Lemma
for any x, j; e I. This shows that G is a strict contraction. Furthermore G maps I into itself. In fact, if xeZ, then ||Gx-fl | g || Gx-Ga|| + ||Ga-a|| £<r||x-a|| + fi|| BJ.a|| .
Since J E aeB 2n (3.1) with K replaced by K' implies that \\BJ B a\\<* K' + L\\\AJ c a\\\£K' + \Aa\. Hence
\\Gx-a\\£ar + e(K' + \Aa\)£r
for xeZ, that is, GxeB r = I for xeJ by the definition of d. Hence G has a fixed point yeZ, so that y = Gy = a + 8BJ E y. Q.E. D.
Proof of Theorem 3,2.
At first, assume that B satisfies local Lipschitz condition (L.I). By Lemmas 3.4 and 3.5, A + B satisfies condition (R 3 ). Since A + B is dissipative, the assertion follows from Corollary 2.2.
Next, assume that B satisfies local Lipschitz condition (L.2). If we can take L<l/2 in (3.3), then Lemmas 3.4 and 3.6 imply that A + B satisfies condition (#3), so that the assertion follows from Corollary 2.2 again. We shall now use the continuity argument due to Kato [8] 
Appendix
We here give a proof of the Theorem in Section 1. 
MO
Then for t e [0, T), u(f) e D a (A) If and only if hl \\u(t + h)-u(t)\\ is bounded as h i 0. In this case, (1.3) holds and \\u(r)-u(t)\\^\Au(t)\ \r-t\ for any re[r, T].
Proof. We follow the argument of Benilan [2] and Takahashi [12] . Let t be a real number in [0, T Hence, by Lemma A2 we can extend u beyond T. Therefore we must have T=oo. Consequently, we obtain the desired semigroup. Q.E. D.
